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PROBLEM TO BE SOLVED: To provide a method capable of producing acrylic acid stably for a long period of time 
without stopping the operation, by reducing a polymer deposit in an azeotropic dehydrating column, a low-boiling 
distillation column and a column for manufacturing the product. 

SOLUTION: In the method for producing acrylic acid by subjecting an acrylic acid-containing aqueous solution 
obtained by catalytic vapor-phase oxidation of propylene and/or acrolein to azeotropic dehydration treatment to 
separate acrylic acid, before the azeotropic dehydration treatment, the acrylic acid- containing aqueous solution is 
distilled. In this case, one or more selected from the group consisting of ammonia, a primary and a secondary 
amines, a hydrazine, urea and their salts are added to the acrylic acid-containing aqueous solution. 



LEGAL STATUS 

[Date of request for examination] 07.07.1999 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3031365 

[Date of registration] 10.02.2000 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2000 Japan Patent Office 



http://www1 ipdl jpo.go jp/PA1 /result/deta»l/main/wAAAa1 1 208DA41 1 21 7350P1 .htm 02/02/01 



(i9)H#s4$tw (jp) 02) Q fffl 4$ |^ Q fg (a) (ummmwAmmn 

1-217350 

(43)&|BB ¥1*11^(1999)8^100 



(5l)lnt.a G S&Srjire P I 

C 0 7 C 57/07 C 0 7 C 57/07 

57/075 57/075 



mm&S. *BI* »*Jfi©»4 OL (* 6 H) 



(21)ffl«#*f 


ttlB¥10-326885 


(71)tHKA 


000002093 










(22)ttUBB 


¥«10¥(1998)11^17H 




ARjff*E*^^tS4TB 5 #33^ 






(72)»W# 


ill* &tt 


(3i)«$fef§*3g#^ 


♦MPF9 -314974 




#®!R»fM«#»WBr5#l^ 


(32)«£B 


¥9(1997)11/5170 






(33)«fc«±ggH 


B# (JP) 


























<mmi* 










«Sl&3»fgiRW»liBr5Si^ &3tfb3* 














(74) ftS A 













(54) istw&zm r^u;m©sa*& 



(57) [gift] 



*$B3¥11-2I7350 



Iffijm 1 ] yDtl/VM/XliTi- DL"f >©& 
ttSlfflRfbC <fc -?X% btlZ 7* 'J ;i«2tfr*»tta^ 

So 

cne.©** *> tezmfrzm&titz i axtt 2«w±& 
s^fc s^t-r 2 ta«©T* y ;i/i?©f¥ii2r 

So 
So 

[0 0 0 1] 

p-f xosassuBiWbt «fc Df#e>*i,37* 

[0 0 0 2] 

£jfflm.7Z 'J ;bS^*»*©tt»i: LT^tlS. 
[ o o o 3 ] my* y ;i/^#7k^«(iT^ u ;u«6D 

^>X7^t f, 7"D *7**=>«©Bl£jE£ftl£SC 
[0 0 0 4] ClCDJ;o^T^'J;i/^#7X^r^e>7'^ 

e7k^^*-r5^S* s fe5o y;H8£*f*jg**»6 

if^^i,, 3^^b*slifc£©»JHfcffl^fc*^ 
ttiiS (tfla.«t*&«34 6- 1 8 7 2 8^&«, f*&B84 
9-3 4 9 6 6^S*8, WBBIB4 8-6 2 7 1 2^S 
ft. £fMB§4 9-5 9 1 5?&m&) ^ h;u^x ^ 

Pkmnfom miasm®* 9-721 6^&?& 

(§6 3- 1 06 9 1 mkm, 3- 1 8 1 4 4 0f 

#&BS4 1- 1 1 2 4 7 «^nt^ 

SM^ffl^bM^©ttte[pi±*iJ;^b^^©e5i#^t 



(2) 

£ r> U JUte*****©?** U ;^SJKA J 4 0- 
7 0M%fc«L<Sft6ftfc**»&»K SggFffJSfiJ: 

[0 0 0 5] ft£<©BJ£fi8»S*rr 

hy* v )i^&fo®mzmm%bkm^mi&Lxm%giz 
«k?> 7*y;ns«m '«b%)> t 

xmmx-&z> 0 

[0006] tse*, 7* y ;ua©a^B6±tt© 1 ot u 
Tv 7* ') >\&$%i&izWL£t&}±fifemn-t a z. ttfi, 

©s^KitJWtt^ikfesv^ttiafr^ti-a-cfflv^&Ds 

^)o 

[0 0 0 7] £fc> jfi^T-iiT'^ y ;H?©fi^r#tt*« 

©ffl^tJ^v^TT;^7 ; t K^F©^M%* s PpgMi:^Si^ 
i»3 (l) 7^rh K»t«rt«l«7* 'j;*c, 
^7?x mmm.7^y, ?®ft7^ h\ -y 
30 -t^h, fti)7K>m<D7$.>m*mu^tz'&, mm* 

frv\ T;i/5rt Ym-&7? iJ;uSi»?)i*tS7f y;w 

^©^«{^^ 8-3 1 08 7 , 

( 2 ) y&V/XttT- ^ Dl/-f >©aasB»fbs 

j&iz£Qm<otiz>7>7 v im^y*^, *f-)U7$ 

ai^U/''.^, WW7;>, i/^3-)\s7l>5l 

{i^ne>©m«t 0 a5»*>6>atfnfc 1 axtt 2U&l± 
feaawrsT'^ •;;i/K©a-&fis±atRif/xtt7 > ^ y;u 

S*C^iJl57^rt H*l©»»te (WMIIB5 0-5 
0 3 1 4mkm.) ^ (3) 7Dtb>SV/XH7^D 

40 u-i ><Dtmmmitiz±^xmt>tiz>7>7 vim*. 

TUSTVi^fc K«*^«¥i4tS7* y;u^©fe!M* 
?S («S»B5 6- 1 8 9 3 4^&«) , (4) 7;U5*t 

)mzm®££i!)frm?z7*i))i>m<Dm®*iVk mm 

¥7- 1 4 9 6 8 m&m) > (5) ^Pt^U >&tf/ 
so Xtt7^Dl/-f >©JgM^a^b(C < t^Tf#6n7'i7'^ 



1#P*W11-217350 



K^ffi (WM¥9 - 20851 5^&fg) 
[0008] £ft&©£&tt7*y;iA4>K£&ri3ft 

mtoL-cm&mg-rzt, m^mx-m^^m^zt 
> m b & n&a * # tz * 1^ * i 5 - - t juts -r 

[0 0 0 9] 

t ct a t -r s urn] 7mm<Dwmt, ?v 
v^cs-&*iw±ut\ Wert? vjimsG&mwi*. 5* 

# $ ti 3 MK?©**!*! * B&£-T 5 tz »©itt«lReiS* 

S?£f#S fe46©Mp D a<b*ST*©ffi^ft«t)&eM U 
CUHRfeff ±f 3 o^<^LT7^iJ Jl/RSStiS b 

[0 0 10] 

[0 0 1 l] tti.t>%s *3ffl\ts rntru>sv/x 



(3) 

[0 0 12] 

)vm$G*.mm&7a v. u yv-mmmz^xn* 
n5*ot^oT*<t<, ^mikmz£-=>x®e>tiz 

b<DX&^Xt>£<, MCtt£#*lI«W5S;{cj;.5 4>© 

t- t> a < mma^mms^. & s *>©•?& ^ t & a^. 

io [o o l 3] mfcru>*£tf/x(*:>'*ni/'f 

mkfc-tzty* vim. ymmz&mr^t \*m, 
&mmamfi£&tz-rz u ;i«^#*««©±js:« 

figtts ft i > SM«©««-fr5lS*{£& if ic ct o X m & S 
7^'i;i/»4 0~7 01I%> 7k2 0~5 6«S 

[0 0 14] U;HI*#2kjS 

n &4tM^*&&M&m&i-zzt*tmt-rzt><DX'& 
s 0 *&wfcm^x&m?zm&$ia<Di&3,iz&&izmm 
tiLte^ifi, mi%s mmm^, mamma Aokmm 
iB^ns. £tzMmmmtiiz&ftizm\mitfi^&, % 
& b tzmM &<D&mibm^m- < ^s* s fe s & «k ft 
*ifcfcis©a^E*«t ») ^erftaft-rawrsc 

ctbV^o ^^(±l|g^b<li^|gT-ffl^e»n-5o 

b^o awssTfoaawc-ovvctk 'M<i:t9o% 

W.?ZZt*W£ b^o 
[0 0 15] s(«6»f^t*V^T^ U;U^©B 

[0 0 16] IC, *«W©»*&J:!)lS«)4fc«>t: 

mfr*>mi£titz i fi s fctt 2 afiLb«tBMi-r zo&mt 

bV\, iRrtC h 'Jxf i/>rh7? >^f>yxfl/> b 'J7 

^>*«8ara-rs©iwsuv^. ^i»t^>«, ^2$s 

7?>libtttxi'y-;i/7iX ^7-A7 5 
yx^;i/75X ^^fl'/^75X -Xff- 
)\sT\y, h';xf|/>fh7?X i^xf u>hiJ7 

so 'O^SX rh7xfU^>^' X xf l/>i;7 



^^^11-217350 



[0 0 17] 7^JMS?tMWIC7>t-7, Sgl 
dfte>©iS<fc ») &£g¥*>£ji{;m£ 1 flSfcfct 2«W± 

7\<.mm£ttLm i o ~ i o o o p p mummm-rtnix 
u 0 ^D?aK(iam^ i o~m i o o-cae, u < 

O'CCD^fflT-S^o SIC, S^BtP^i^iC 
f&IPStt^V^s^j5~!^l 5 0#IIjgT-&3. 

U;ug^#*&r£fc#+7}M^£ftftl£&<, 
* > -f > £frr £ 7 * u ;H^*7k}giM? 

[ooi8] mz^ mzntzT? v^m-s^mmm 
7t>>R-ifzti<b<Dm&®te¥*mi<\ moo~^2 

0 0 T o r rSJSco^^TT-itaflfek^fTdo C©*« 
SfokigT-flnJI-f SCi:!a^T, ^aflfc-XJS^M*© 
Tk^it&lifim 1 0 0 0 p pmtTF fib*. 
Ifokig©JSll7>e>tt, ?k, IF& ftiJ&#k ®8I^©T 
KM* s g*^tl5o 7kfc£$#j {;t *g5£ig/$U& 
^^t*sS$U<, ®ttlM©7kffl«±^^§ N 

[ooi9] &mm<.m<D&mmt, &^t% mn, <g 
$7>stig£ig^ 7k, mm. p<m\te¥<D&®tW)*m 

^©h!JX^(c#§, [eliKUT •&<£«,>. 
[0 0 2 0] 

mz i7t>tix ^ s 7 v u ;ui?7k«?« * fiuyaMfews^ 

LfifekfKS ^tSi^C^ -tt»7XlS©(H]iRgP* 



(4) 

«^a^x«T-©^®f«t;tt^ u < u Jtmm^i/ 
-ammm. w&tmmmz<mLtzm&vo(Dm£m 

& 2 mmw. LTm-smm^mz itmrmm <o m*. 

[0 0 2 1] 

£*i3&©T-fct&i,\o 
[0 0 2 2] |I|S£0IJ 1 

7u\i-u>(D2mmMimmit££t)m<btitz, 7?v 

71/^5 5«M%, 7k 4 1SS%. Bt^3SS%, -&©{& 
^UVQt bT7^Dl/-f X *^V'JX 771/7 5 — 

vx^^t h\ 7*d hT^^-v^^-eti^nifei o 

p p m~& 1 0 0 0 p p m^W-T 57^'J 7U^$W7kS 
f«^, 2 m2 ©jiSi^lgfgfc 5 0k g/H r©^JgT- 
ftt,1S&Ls 1. 1 kg/cm2 ©fSlP^^-AtTJUnift 

i:U -a5©ffiM{±^>7-tTIRM-/Ntfe^f±Sbfco ^ 
^©«B(Ct.^a*^§±(f^lC«LT0. 3^S% 

X> ^^^6M4■©7^'(• Ka^y>i:^7- 
so ^;ui7^-3(-7j;i/7i ' ymmmiifi^ti^ti^} 2 0 0 0 p 
pm, 1 0 0ppmJ:^5 < tol^MM$tti&bfe o 
[0 0 2 3] ^XST-&§ft«flfe7k^gif«f*|g 
2 0 0mm©Xr>l/Xlt% rt^ti 0 P©*^ 

7r- h- = - U ( K «^ h • t> fti&mmz 5 

m, [HliRa3t2m^^n, ^gPt2m2 ©U^-f 5 
lSMgetli4m2 ©n>f : >l7--*siSB$ti, 3> 

ft$#Jt LTfcfc Wl/^>£ffl<,\ fBM^© h7^> 

40 ytf-f^-fcU. l kg/cm2 <Dma^- AtcTia 
as©a >T r >-i7--T-iiss^nt®aif*«±T-** >^-t-» 

§ tB b»ili©fg^7>^jlg*4lcffl t> fe. KttttK 
7k«Sg^{Cj$^Ttt^]SJE*S: 1 5 OmmHgtW 

|Sl200ppm, 100ppmJ:5;5iot:WI&bto 

so >j 7-cii^a^tt^±ifiat:Wbt o . 3 



HA 1 ? 11 -21 7350 



(5) 



too2 4] zcDXoizLx, mm>mf&mtim , 8 
cDJ«iMas{i^j4 5°c, mmi&mims o°c, r^v* 

-©7j<ffl©i&£fctjbmf£2 1 kg/Hrt% 
*9 5M%, ^4fiM%^ T?y;H?0. iaa% 
T-feofe, ±t«JUi7k«©«jS*6©ife§aibfttt3 1 k 
g/ErX\ 7K0. 0 511%, Pi?2fiM%, 7Z U 
8 0 > 1 7 aa%* va£ait#M 

tf^StTO^fc. X, «5*Sfflffi«tSi*au«tt3kg 

-S*) 7 0fifi%, PK4SS%St>-m^«±^M© 

ias»»* s £r*n-c^&. 2 3BF^a^atebfc^ ^ 

0°C, 2B$iaia2%au &*&ffi§£iflJ/Ebfeo -f©« 
^*S*** 1 t^t. 

[0 0 2 5] #*K*iS©JS«J; vm&ztitz 
3 0 0 g/H r-Cffi»fl*JSCett& 

bT 2 y y h;i/©7^^n*s, ISMSPtttn^^^-y-— 

HfiM$7v l£gig©M*&g)5, EiKgP(3l±3mm©^^ 
>l/XSr-f^V>n.^>is^tll5cm, 6 0 
cm3t«£ftT03„ ^KgB©n>7 ; >-y--T*«$n 

MW^&t^fl^tl^) 2 0 0 p p m, 3 3ppm^Ad;5 
iSa^^ftMl'^fcftRUJM&b&a, KgtB 

tttt^kviK s m b fc. y *-f 5 - t-fe 3 7 ^ * n ©An 

Ijfttt^-'T^^CTff^V StHM©HS{i^-i';u/^^ja 

fg*^il^©iItettJgSE^7 OmmH 
g> aatfcS4£1W»U tSMaKtti^6 3°C, JfJgS 
jKfcfc#J8 2°CT*2 3B(a«llfe. SHl«i©lfea Lfitt 
1 0 0 g/HrT, *CDfifiEttlH»6aS%s 'j/l/ 
^4 0Sm%, h;ux>5 41i%Tafeofe„ ffitt^M 
JS©J£jfo&>6©tfcSiHLStt2 0 0g/HrWJ;i/ 
Nl/x>ippm, Si2 0 0ppmS 
Vi9i*jiMfil J ?>a^*Jta'MA J $SnTV^fe. 2 3BPiS« 

istateufca, fi»»ws*f!f±uT«P(*jsi*L&i:c 

0. 3 5glg*DbT^fe. (e]iRgC©3£«tlttS*)0. 3 



5 gJfiJIIbTO&o Uf-fy-t-feS^^nCli* 

o. i o gtiJinbTi^to b*>b&#e>> ^rncawft 
* § xmm~x * s a^®a^RKD«£ttB» e> n& *>> 

tzo 

[0026] «tfift»«Js©JSiEJ: otfesm^n&a 

S4 00 g/H r ©tft|&atS-e«&fbJ§ (i^«6^g|iS) 
JSfcl/ttt, 3RgJSffl5A«rtg3 0mmffl3tf5^«n« 
'o #s JSafflCttav^V-y-tfBWStiT^t), 3>r r 

>if-©mptta^HasEBfcgBi***u mmm^mm 

ffl^fco iSaffi©3>^>1^^«»£;ii;fceffi«fc:tt 
7xyf7>> , >^2 0 0ppmt*S<t-5tt*frU m 

eaa©-«tt»fi5{bJs©a«t*i: btfflv\ ss©® 

20 iz{%r>fz a m&itmciMmtmm&Mt 1 5 mmH g, 
istticwu mm&itmi 9*c> jgaa&ttft 

8 8 C CT- 1 OBmiKffibfc. 

[0027] asMwsoeiHMoSEsaj baa 3 5 0 g 
/h r x, *(Dm.m&7>7 y 9 9 %w±, * 0 . 1 

%WT< Bfi^3 0 0 p pmJSiT&V-tOffe^UT'fc K» 

1 0 oppihenT-cfcofc. Jsjs*>e>©ife*abatt5 

0 g/H r T\ T * U ;i/^ttCffi«;fttt^a-^Jt*!l 

30 r-<^yyA'^>©iitfo. 1 5 gtfAo b> EliRgp 
©?tJ*^fifi* 0.10 gtfiHLbTufco y^-r ^-t- 

feS77^3CDMffl*0. 1 3 gifADbTOfco b*^b 

** j e>, ^-rnogutt* @T-aii?.T'^-g.(5^©«^i© 

[0 0 2 8] *5E0iJ2 

7^ y jvm^^Tkmmiz hux^u>fh7?>s5o 
0 ppm«araL&^ttiQfi« 1 tmmiz&mmgzm 
ssbfe. ^(Dm^rn. 1 t^i-o 

[0 0 2 9] HM0!I3 

40 7^ y ;i4Raa*aac u>hy7'^>s:5oo 
p pmaaaufew^MtufliBw 1 tmmiz&mmtgzmm 
bfc. *<D&m*%. Hz?*?, 

[0 0 3 0] JtK^J 1 

T^'^i^MrttTkaas^ssa*^ a^ 
ykm^imxm^Ltzmmmmm 1 ^pjajc^fi^© 
^i^sfibfeo *©*s«&aiic^-r. 

[00 3 1] 
[iSl] 



^Hij^l 1-217350 



(6) 





mtmi 


mm 2 


mm 3 


tt««l 


(e) 


HI JR SB 
31 SB ftp 


0.8 0 
64. 4 
0. 00 


0.2 9 
54. 2 
0. 00 


0. 48 
5 5.9 
0. 00 


3.6 0 
146. 9 
0.0 0 


(g) 


IbI JR SB 
ifi 88 SB 


0.10 
0.3 5 
0.3 5 


0.0 5 
0.11 
0.11 


0. 0 6 
0.17 
0. 1 1 


0. 3 5 

1. 04 
1. 04 


(g) 


m 

@ JR SB 
ill US SB 


0.13 
0.10 
0. 1 5 


0.0 3 
0.0 5 
0. 05 


0. 0 5 
0. 0 5 
0. 0 8 


0.4 0 
0.2 5 
0.5 5 



20 



